Remodelling of microvessels by coronary hypertension or cardiac hypertrophy in rats.
We attempted to clarify the individual effects of coronary hypertension and ventricular pressure-overload on the remodelling of coronary arterial microvessels. We examined structural vascular changes in the right ventricular free walls using two experimental rat models: 12-week ascending aortic banding, i.e. a model of coronary hypertension without ventricular pressure-overload and 12-week pulmonary artery banding, i.e. a model of ventricular pressure-overload without coronary hypertension. In vivo peak systolic left ventricular pressure and left ventricular weight to body weight ratio in the aortic banding model increased to 198 +/- 10 mmHg and by 39% above the controls, respectively. In vivo peak right ventricular pressure and right ventricular weight to body weight ratio in the pulmonary artery banding model increased to 87 +/- 7 mmHg and by 69% above the controls, respectively. The right coronary reserve measured by the Doppler method decreased in both experimental models. Aortic banding increased the medial area and perivascular collagen to lumen area ratios in the microvessels > 30 microns in lumen diameter but not in those < 30 microns. Pulmonary artery banding increased the perivascular collagen to lumen area ratio in the microvessels < 60 microns, but not in those > 60 microns. Medial thickening was not observed over the whole range of lumen diameter. These results suggest that the mechanisms responsible for the remodelling of coronary microvessels differ between non-hypertrophied hearts with coronary hypertension and hypertrophied hearts without coronary hypertension.